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MNOACHUTEJIBHASA 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 HAMpaBICHHOCTH, pa3paboTaHa B COOTBETCTBHH C TpeOOBaHUAMU
3aKOHO/JATeIhCTBA B cdepe oOpa3oBaHWs W C Y4ETOM pPEKOMEHIANUN
denepanpbHOTO omeparopa ydeOHoro mpenMera «Xumus». OOpa3zoBareiabHas
mporpaMma TIO3BOJISIET WHTETPUPOBATh pPeaM3yeMble IMOAXOABI, CTPYKTYpPy H
collep KaHUe TIPW OpraHu3aluu OOyYeHHs XUMHH B 8—9 Kitaccax, BBICTPOCHHOM
Ha ©Oaze yueOHO-Meroamueckoro komruiekcoB (YMK) Tabpuensna O.C.
Hcnons3oBanue obopymoBanus «Touka pocrtay mpu peanusanuu gaHHord 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
UHTEPECOB U MOTPEOHOCTEN;

* uIsi pabOThI C OJAPEHHBIMH ITKOJIPHUKAMU, OPTaHU3allid X Pa3BUTHS B
Pa3IUYHBIX 00JIACTSAX 00pa30BaTEIHHOM, TBOPUECKOM NEATETLHOCTH.

OO61Iee 9nciI0 YacoB, OTBEACHHBIX JIJIT BHEYPOUHOH JCATEIHPHOCTHA HA YPOBHE
OCHOBHOT0 0011Iero o0pa3zoBaHus, cocTaBiseT 68 wacos: B 8 kimacce — 34 yaca (1
yac B Heflen0), B 9 kinacce — 34 gaca (1 yac B HeAenmo).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

Xumnueckas jadoparopus

[IpaBuna TexHUKHM O€30MACHOCTH TMPU MPOBEACHUH HCCIEIOBAHUNA H
XMMHUYECKOTO JKCIEpUMEHTa. MenuuuHCcKas amnTeyka B KaOMHETe XUMUHU.
3HAaKOMCTBO C J1a0OpaTOpHBIM O0OpyJIOBaHMEM. XpaHEHUE MaTepuaioB U
PEaKTUBOB B XUMUYECKOM JabopaTtopuu

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBUIaMHu paboOThl B Jab0opaTopuu u
npuéMaMu oOpalleHus ¢ JJabopaTOpHBIM 000PYIO0BaHUEM.

Metoabl NO3HAHUSA B XMMHUH. JKCIIEPUMEHTAJIbHbIE 0CHOBbI XUMHMU
N3yuyenue crpoenus rmameHu. Jlo kakoi Temmeparypbl MOXHO HarpeBaTh
BemecTso? M3mepenne Temneparypsl KulleHus Boabl. OnpenesieHne TeMneparypbl
IUTABJICHUS U KpUCTAIM3alMu. YHCThIE BellecTBa U cMecH. BoponpoBomHas u
JUCTUUINPOBaHHAs BoJa. MeToabl OYMCTKU BeecTB. PU3NUECKUE U XUMUYECKHE
ABJICHHS. 3aKOH COXpaHEHUs1 Macchl BelecTB. [IpoCThie U CI0KHBIE BEIIECTBA.
PactBopsl. Kpuctammoruaparsl. Xumundeckue peakunu. [Ipuznaky n ycnosus
UX MPOTEKAHUS. DK30TEPMUUYECKUE U IHIOTEPMUUECKNE PEAKLINN.
Xnmuueckas cBa3b. CTpoeHHe BemecTB. THUIIBI KPUCTATUNINYECKUX PEIIETOK.
Ilpakmuueckue padbomuoi
1.3y4yenue cTpoeHus miaMmeHu
2.0npeneneHne KOHIEHTPALMH BEIIECTB KOJIOPUMETPUUYECKUM CIIOCOOOM
3.OK30TEpMUYECKHE PEAKIIUN
4. OHIOTEpPMUYECKUE PEAKIINU
Jlabopamopnvie onvimoi
1. Jlo kako#l Temneparypbl MOKHO HarpeBaTh BEUIECTBO?
N3mepenne TemMneparypbl KUIIEHHS BOJIbI
Onpenenenre TeMIiepaTyphbl IUIABJICHNS U KPUCTAJUIM3aLUU METajlia
Yuctele BelecTBa U CMECU
OnpeneneHue BOAOMPOBOIHON U AUCTUITIMPOBAHHON BOJIbI
OuncTKa BOABI U BO3/TyXa OT TBEPABIX YACTHUI]
OuncTka BOABI OT paCTBOPUMBIX TPUMECEN
N3yueHue pacCTBOPUMOCTH BEUIECTBA OT TEMIIEPATYPbI
. HaGmronenue 3a poctoM KpucTamioB
10 [lepechliieHHbIE PACTBOPHI

©®NO U ®WN

11.0Omnpenenenne TeMIiepaTyphl pa3IoKEHUST KPUCTAIUIOTHIpaTa
12.Tlpu3Haku XUMHUYECKUX PEAKIIHI.
Jemoncmpayuonnsle onvimol



Brinenenue u moriomneHne TernioThl
3aKOH COXpaHEHUs MACChl BEIIECTB
Paznoxenue BOABI AIEKTPUIESCKIUM TOKOM

TeMnepaTypa IJIABJICHHUA BCIICCTB C PA3JIMYHBIMU TUIIAMHA
KPpUCTATIIINYICCKUX pGIHéTOK.

A

Kiaccbl Heopranu4ecKkux coeIuHeHuI.

CocraB Bo3ayxa. Kucnopoa. Azor. Kucnotsl. CBolicTBa KucioT. OCHOBaHUSI.
CaoiicTBa ocHoBanuil. Onpeaenenue pH.OnpeneneHue KUCIOTHOCTU MOYBHI.

Ilpakmuueckue padomui

S.IlomyyeHne MegqHOro Kynopoca

6. Onpenenenrie pH pacTBOpOB KUCJIOT U LIETOYEH.

Jlabopamopnvie onvimaol

13.0npenenenne pH pa3nmuunbIixX cpen

14.Peakuyu HENTpaIM3aLAN

15. Onpenenenre KUCIOTHOCTH MOYBBI

Jlemoncmpayuonnule onvimul

5.0npenenenne cocraBa BO3ayxa

6.TemnoBoi 3(pdeKT peakiuu rTuIPOKCUIa HATPHUS C YTIIIEKUCIBIM Ta30M

9 KIIACC

XumMuyeckas jgadoparopus

[IpaBuna TexHUKKM OE30MACHOCTH TIPU TMPOBEACHUHM WCCIICIOBAHUN W
XUMHUYECKOTO DJKCIIepUMEHTa. MenuuuHcKas anreyka B KaOWHETe XUMUHU.
3HAKOMCTBO ¢ JIa0OpaTOpHBIM OOOpyJOBaHMEM. XpaHEHUE MaTepualoB U
PEaKTUBOB B XUMUYECKOU JTaboparopuu

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémamu oOparieHus ¢ 1abopaTopHBIM 000PYTIOBAHUEM.

Teopus 3J1eKTPOJIUTHYECKON JUCCOLMALTAN

Teopus ANEKTPOIUTUIECKON JUCCOUMALIMU. DIEKTPOIUTHI U HEDJICKTPOJIUTHI.
CuiibHBIE U clTa0ble JIEKTPOJIUTHL. PacTBOpeHMe BelecTB B Bojie. BinusHue
pa3IMYHbBIX (PaKTOPOB HA JIEKTPOJUTHUYECKYIO JUCCOIMAIINI0. PeaKIiuu HOHHOTO
oOmMmeHa. Peakiiuu HelTpanu3aiuu.

Ilpaxkmuueckue padomoi
1.O1€eKTpOAUTBI U HEDJIEKTPOJINUTHI
2. Onpenenenye KOHIEHTPALUH COJIM 10 JIEKTPOIPOBOIHOCTH pacTBOpa



Jlabopamopnuvie onvimul
1. BnusiHue pacTBOpHUTENS HA TUCCOLUAIINIO
2. CunbHbIC U cl1a0bIe SJICKTPOJIUTHI
3. 3aBUCHUMOCTD 3JIEKTPOIPOBOJHOCTH PACTBOPOB CHIIBHBIX JICKTPOIUTOB OT
KOHIICHTPAIIMY HOHOB
4. BzauMojelicTBUE THAPOKCHAA OapHsi C CEPHOM KHUCIOTOM
5. OOpazoBaHue coyeil aMMOHHS
Jlemoncmpayuonnvie onvimal
TennnoBoii 3¢ ekT pacTBOpEHUS BEIIECTB B BOJAC
DIEKTPOIUTHYECKAS JUCCOIAALIMS
BnusiHne TemnepaTypsl Ha JUCCOLUALAIO
BnusiHne KOHIIEHTpauu pacTBOpPA HA AUCCOLHUALUIO
BnusiHne pacTBOpHUTEINS HA TUCCOLUALINIO
Omnpenenenue pH pacTBopoB
Peakuuns HenTpanmuzanuu. BzanMoiencTBrue ru ApoOKCUIa HaTpUsl C COJITHOM
KHUCJIOTOM

NogokowbdE

XUMHYeCKHe peakuum
OKHMCIUTENBHO-BOCCTAHOBUTEINIbHBIE peakinunu. CKOPOCTh XUMUYECKUX PEAKIUU.
3aBUCHUMOCTb CKOPOCTH PEaKLUi OT Pa3IUYHBIX (aKTOPOB.

Jlabopamopnvie onvimuol

6.M3yueHrne peakiuu B3aUMOJEWUCTBUS CylIb(pUTa HATPUS C MEPOKCHIIOM
BOJIOpOJIa

7.3menenune pH B X0J1€ OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
8.CpaBHHUTEIIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHLHOM CITIOCOOHOCTH METAJJIOB

Jemoncmpayuonnsie onvimul
8.M3yuenune BIUsSHUSA Pa3TUYHBIX (PAKTOPOB HA CKOPOCTh PEAKITUU

HemeTausibl 1 MX cOeIMHEHUS

l'anorensl. Coenunenus ramoreHoB. OnpeneneHue XIopua-uoHoB. CoenMHEHUs
cepel. CepoBogopoa. Cynbhunbl. Oxcuasl cepol. 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



Jlabopamopnovie onvimaot
9. CBoiicTBa aMMHaKa

10. Munepanbhbie yaoOpenus. OnpenesieHne aMMUa4YHOM CETUTPhl U MOYEBUHBI

Jemoncmpayuonnvie onvimul

9. N3yuenue pu3nUECKUX U XUMHUYECKHX CBOMCTB XJI0pa

10. ITomyuenue cepoBoOpOaa U U3YYEHHE €r0 CBOMCTB. KauecTBEHHBIE peakuuu
Ha CEPOBOJIOPO U CYJIb(PUI-UOHBI

11. 3yueHne CBOMCTB CEPHUCTOTO I'a3a U CEPHUCTON KUCIOTHI

MeTa/iibl 1 X CoeANHCHUA

Kanbiuii. Coenunennst xanpiusi. KauecTBeHHasi peakivsi Ha YIJICKUCIBIA Tas3.
Kenezo. Coequnenus xene3a. OKUCIEHUE Kee3a.

Jlabopamopnvie onvimoi
11. B3anmoencTBruE N3BECTKOBOM BOBI C YIJIEKUCIIBIM T'a30M
12. Oxucnenue xene3a BO BIAXKHOM BO3IYyXE

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIN4YHOCTHBIE Pe3yJIbTATHI

OOyyaromuiics TOJIYyYUT BO3MOXKHOCTH [JIsi (POPMUPOBAHUS CIIEITYIOLIUX
JUYHOCTHBIX Y Y /I:

* ONpeeJIeHNe MOTUBALIMY U3YYE€HUS yUeOHOr0o MaTepuara;

* OLICHMBaHHE YCBAaMBAEMOT'0 Y4EOHOI0 MaTepuaa, UCXOs U3 COLIUAIbHBIX U
JMYHOCTHBIX LIEHHOCTEM;

* MOBBIIIEHHE CBOEro 00pa30BATEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTHU K
U3YYEHUI0 OCHOBHBIX UCTOPUYECKHX COOBITUH, CBA3aHHBIX C PAa3BUTUEM XUMHUHU U
00I11eCTBA;

* 3HAHUE NPABWII [TIOBEJICHUS B UPE3BBIYANHBIX CUTYaLIHSX;

* OLIEHMBAHKE COLMATBHON 3HAYMMOCTH MPOPECCUl, CBA3aHHBIX C XUMHUEH;

* BIJIQJICHME TpaBWiIamMu O€30MacHOro OOpallleHus € XUMUYECKUMU
BelIeCTBaMH U 000PYAOBaHHEM, MPOSIBJICHUE SKOJIOTHUECKON KYJIbTYpPHI.

MeTtanpeaMeTHbie pe3yJbTaThl

Pecynamuenoie



OOyyaromuicsa MOIYYUT BO3MOXKHOCTH Ui (OPMUPOBAHHS CIETYIOIINX
peryssaTuBHbIX Y Y /1:

* IIeNienojlaraHre, BKJIIOYash MOCTAaHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHue
IPAKTUYECKOM 3aJaud B IIO3HABATEJIbHYIO, CAMOCTOSITEJIbHBIM aHaIu3 YCIOBUMN
JOCTUKEHUS 1IEJIM Ha OCHOBE Y4€Ta BBIIECJICHHBIX YUUTEIEM OPUEHTUPOB IEUCTBUSA
B HOBOM YY€OHOM MaTepuase;

* IUIAaHUPOBAHHWE IMyTH JOCTHMKECHHs LeJieil; YCTaHOBIIEHHE IIeJIEBhIX
IPUOPUTETOB, BbIICICHUE ANbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS LIETIU U BBIOOP
Haubosnee >PPEKTUBHOrO Crocoda; * yMEHHE CaMOCTOSATEIbHO KOHTPOJIMPOBATH
CBOE BpeMsi U YIIPABIIATh UM;

* yMEHHE NPUHUMATh pElIeHHs] B MPOOJIEMHOW CHUTyallld; * TMOCTAaHOBKA
yueOHBIX 3a/a4, COCTaBJICHHE TJIaHa U TIOCTIEI0BATEIbHOCTH JICHCTBUM;

* oOpraHusaunus paboyero MecTa TpPU  BBIIOJHEHUH XHMHYECKOTO
IKCIEPUMEHTA;

* TMPOTHO3UPOBAHUE pE3YyIbTaTOB OOYYEHHs, OIICHWBAHHWE YCBOCHHOTO
MaTepuaia, OlleHKa KadyecTBa U YPOBHS MOJYYCHHBIX 3HAHWUN, KOPPEKIHS IJIaHa U
crioco0a JIeCcTBUS P HEOOXOIUMOCTH.

Ilo3nasamenvhoie

OOyuvaromuiicss MOJYYUT BO3MOXKHOCTh JJisi (DOPMHUPOBAHMS CIEAYIOLIUX
Mo3HaBaTeIbHBLIX Y'Y [1:

* IOMCK ¥ BBIJEICHNE HH(POPMAIINH;

* aHajgu3 YycIoBUM M TpeOoBaHUM 3adaud, BBIOOpP, COIMOCTABICHUE U
00oCHOBaHuE crioco0a peleHus 3a1auu;

* BeIOOp HamOoJee 3HPEKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4M B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBUH;

* BBIJIBJKEHUE U 000CHOBAHUE TUNOTE3BI, BEIOOP criocoba e€ MpoBEPKY;

* CaMOCTOSITENIbHOE CO3/JaHHUE AaITOPUTMA JEATEIbHOCTU IPU PEIIEHUU
npo6JieM TBOPYECKOTO U MOMCKOBOIO XapaKTepa;

* YMEHHS XapaKTeprU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

* ONUCBHIBAHWE CBOWCTB: TBEPHABIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB,
BBIJICTICHUE UX CYIIIECTBEHHBIX MPU3HAKOB;

* M300pak€HUE COCTaBa MPOCTEHUIIMX BELIECTB C MOMOIIbI0 XMMHUYECKUX
(bopMyJ1 ¥ CYITHOCTH XUMUYECKUX PEAKLUH C OMOIIBI0O XUMUUYECKUX YPaBHEHUM;

* MpOBEJCHHE HAOMIOACHUIN, ONMUCAaHWE MPU3HAKOB U YCJIOBUM TeyeHUs
XUMHYECKUX PEaKIWd, BBIMOJHEHUE XHUMHYECKOTO JKCIEpPUMEHTA, BBIBOABI Ha
OCHOBE aHaiu3a HaOJIOJEHHUI 3a SKCIIEPUMEHTOM, pelIeHHEe 3ajad, MOJydeHHe
XUMHUYECKON MHPOPMAIUHN U3 PA3INYHBIX HCTOUHUKOB;

* YMEHHE OPraHU30BbIBaTh UCCIEIOBAHUE C LIETbIO IPOBEPKHU TUIIOTES;

* YMEHHE JIelaTh YMO3aKIIOUeHNs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;



* YMEHHE OOBEKTUBHO OIIEHUBATh MH(POPMAIIUIO O BEMIECTBAX U XUMUIECKUX
mpolieccax, KpUTHIECKH OTHOCUTHCS K TICEBAOHAYIHOU HH(POPMAITUH.

Kommynuxamuensie

OOyyaromuics MOJYyYUT BO3MOXKHOCTH [IJIi (POPMUPOBAHUS CIIEIYIOUTUX
KOMMYHHUKAaTUBHBIX Y'Y JI:

* TIOJTHOE ¥ TOYHOE BHIPAKEHHUE CBOUX MBICJIEH B COOTBETCTBHH C 33a/1adyaMU U
YCIIOBUSIMU KOMMYHUKAIIAH;

* aJICKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEJCTB JIJISl YUACTHUSl B IUCKYCCUH U
apryMeHTalluu CBOEH MO3UIIMU, YMEHUE MPEJICTABIIATh KOHKPETHOE COACPIKAHUE C
COOOIIEHHEM €ro B NUCbMEHHOW W YCTHOW (opme, ompenesneHue CrocoOoB
B3aMMOJICUCTBUS, COTPYTHUYECTBO B TIOMCKE U cOOpe nHPOpMAIIHH;

* ONpEACNICHHE CIOCOOOB B3aMMOJICUCTBHS, COTPYIHHUYECTBO B TOWCKE H
coope wuHpopManuu, ydacThe B Juajore, IUIAHUPOBAHHE OOIIMX CIIOCOOOB
paboThI, MPOSIBIICHUE YBAXKUTEIBHOTO OTHOIIICHUS K IPYTUM YYaIIUMCS;

* OTIMCAHUE COJCPKAHUS BBHITIOJHICMBIX JEHCTBHUNA C IEITBbI0 OPUCHTHPOBKH B
MIPEIMETHO-TIPAKTUICCKOM IESITCIIBHOCTH;

* YMCHHS YyYWTHIBATH pa3HbIC MHEHHS M CTPEMHUTHCA K KOOPIWHAIIUU
Pa3IMYHBIX TO3UIIUNA B COTPYIHUYECTBE.

dbopMyapoBaTh COOCTBEHHOE MHEHHE M TO3UIMI0, apTYMEHTHPOBATh U
KOOPJIMHUPOBATH €€ C MO3HUIHAMHU MapTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE
0011IeT0 peleHUs B

COBMECTHOM JIeATETbHOCTH;

* OCYHIICCTBJISITh B3aUMHBIA KOHTPOJb M OKa3blBaThb B COTPYIHUYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

* [UIAHUPOBATh OOHIME CMOCOOBl  pabOThl; OCYHIECTBISATH KOHTPOJIb,
KOPPEKITHIO, OTICHKY

JEeUCTBUI MapTHEPA, YMETh YOCKIaTh;

* FICTIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPEICTBA ISl OTOOPAKEHUSI CBOUX
YyBCTB, MbICIIE, MOTHBOB M MNOTPEOHOCTEN; OTOOpakaThb B peud (OMUCaHUE,
OOBSCHEHHE) COJEpNKAHUE COBEPIIAEMBIX JEUCTBUM, Kak B (OpMe TIPOMKOM
COLMAIN3UPOBAHHOMN PEYH, TAK U B

dbopme BHYTpEHHEH peuu;

* pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCTIOJIB3Ys CPEACTBA YCTHOU
U TNHCHhbMEHHOWM KOMMYHHKAIlMU Tpu paboTe ¢ TEKCTaMH Yy4YeOHWUKA U
JIOITOJTHUTEIIBHOM JTUTEepaTypoH,

CIIPABOYHBIMU TaOJIUIIAMU, MPOSBISATH TOTOBHOCTh K YBOKCHHUIO HMHOW TOUKH
3peHus Mpu

00CYXXJICHUH PE3YIHTAaTOB BHIMIOJTHEHHOW PaOOTHI.



IIpenmeTHbIe pe3yabTaThl

OOyyaromuiicss Hay4uTCs:

* MPUMEHATh OCHOBHBIE METOJbI TO3HAHUS: HAOIIOJEHNE, HW3MEpPEHHUE,
HKCIEPUMEHT;

* OIIUCHIBaTh CBOMCTBA TBEP/BIX, KUIKUX, Fa3000pa3HbIX BEILECTB, BBIICIIS
UX CYIIECTBEHHBIC MPU3HAKH;

* pacKphpIBaTh CMBICII 3aKOHA COXPAaHEHHS MacChl BEIIECTB, AaTOMHO-
MOJIEKYJISIPHOH TEOpUH;

* pa3nuyaTh XUMUYECKHE M (U3NYECKUE SIBJICHUS, Ha3blBaThb NPU3HAKU U
YCIIOBUS IPOTEKAHUSI XUMUYECKUX PEaKIU;

* coburoath mpaBuiia 6€30MacHoi paboThI PH MPOBEICHUH OIBITOB;

* MOJIH30BATHCS TAOOPATOPHBIM 000PYIOBaHUEM H TTOCYIOM;

* I0JIy4aTh, COOUpaTh ra3000pa3HbIe BEUIECTBA U PACIIO3HABATH UX;

* XapaKTepUu30BaTh PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX  COCIWHEHWH, TPOBOAWTH  OMBITBH,  IOATBEPIKAAIOIINE
XUMHYECKHE CBOMCTBA M3yYEHHBIX KIACCOB HEOPTAHUYECKUX BEIECTB;

* PacKphIBaTh CMBICI TIOHATHS «PACTBOP», BBIUUCISATH MACCOBYIO JIOJIO
pacTBOPEHHOTO

BELIECTBA B PaCTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON MacCOBOM onen
PacTBOPEHHOTO BELIECTBA;

* XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAIUIMYECKOM  PEIIETKH, ONpeNesaTh BUJ  XUMUYECKOW  CBSI3U B
HEOPraHUYECKUX COETMHEHUSX;

* pacKphpIBaTb  OCHOBHBIE  TOJIOKEHHMSI  TEOPUHM  DJIEKTPOIUTHYECKOM
JUCCOLIMAIINH, COCTABIIATh YPABHEHUS DIICKTPOIUTHIECCKON JAUCCOIHAIIMH KHUCIIOT,
HIEI0YEH, COJIEN U peaKMil

MOHHOT'0 OOMEHa;

* pacKphIBaThb CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX  pEaKLUH,
ONPEAENsATh  OKUCIUTENh W  BOCCTAHOBUTENb, COCTAaBIATH  ypaBHEHUS
OKHCIIUTETHhHO-BOCCTAHOBUTEIBHBIX

peaKuui;

* Ha3bIBaTh (PAKTOPHI, BIAMSIOIINE HA CKOPOCTh XUMUUYECKON PEeaKIu;

* XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTAaBOM, CTPOCHUEM U CBONCTBaMU
HEMETAIJIOB U METAJJIOB,

* MPOBOJIUTH OMBITHl MO TOJYYCHUIO M HM3YyUYECHHUI0O XUMHUYECKHX CBOMCTB
pa3IMYHBIX BEUIECTB;

* TPaMOTHO OOpalIaThCs ¢ BEUIECTBAMH B MIOBCEIHEBHON XKU3HU

OOy4aromuics NoJIy4YuT BO3MOKHOCTh HAyUUTHCS:



* BBIJIBUTaTh W MPOBEPSITH 3KCIEPUMEHTAIBLHO THUIOTE3bl O XUMHUYECKUX
CBOMCTBAaxX BEIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHMUYECKHE PEaKI[MU, O XapaKTepe M MNPOAYKTaX pPa3IUYHbIX XUMHYECKUX
peakuuii;

* XapaKTEpU30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHUIO M CBOMCTBaM,
yCTaHABJIMBATh MPUYNHHO-CJIEICTBCHHbIC CBSI3U MEXTY JTAaHHBIMHU
XapaKTepUCTUKAMH BEIIECTBA;

* COCTABJISAITH  MOJICKYJISIDHBIE M  TIOJIHBIE HOHHBIE ypaBHEHHUS IO
COKpaIIEHHBIM HOHHBIM

YPaBHEHUSIM;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIC WIIU
BOCCTAHOBUTEJIBHBIE CBONCTBA € Y4Y€TOM CTENEHEH OKHUCIEHUS JJIEMEHTOB,
BXOJIAIIMX B €0 COCTAaB;

* BBIJIBUTATb U MPOBEPSATH DKCICPUMEHTAJIBLHO THIIOTE3bl O pe3yJibTaTax
BO3JICHCTBUSI PAa3IUYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH XUMHUYECKOU
peakIuu;

* UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUSA JUISI DKOJIOTMYECKH TPaMOTHOIO
MOBE/ICHUS B

OKPY’KAIOIIEH CPELE;

* UCIIOJIb30BaTh NMPUOOPETEHHBIC KIIFOUEBbIE KOMIIETEHIIMU TIPU BHITIOJIHEHUHU
MIPOEKTOB U

pelieHnn  y4eOHO-HUCCIICIOBATEIbCKUX —3aJad [0 HM3YYCHHUIO CBOMCTB,
crioco0O0B MOJYYCHUS U PacliO3HaBaHUS BEIICCTB;

* 0OBEKTHBHO OIICHMBATh HH(POPMAIIMIO O BEIIECTBAX M XHUMHYCCKHX
npolueccax;

* 0CO3HABaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUM 1O XUMUU JIJIsl MPAKTUYECKON
JIeSITEILHOCTH Y€JIOBEKa;

* CO3/IaBaTh MOJICIM W CXEMBbI JIJII PEIICHUs y4eOHBIX M IMO3HABATEIIbHBIX
3a7a4; IOHUMATh

HEOOXOJIMMOCTh COOJIIOICHUS MPEANUCAHUN, TTPEAJIaraéMbIX B MHCTPYKILIMSIX
10 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.



Y4yeOHO-TEMATHYECCKHUH TIJIAH

8 KUIACC
Jara
KoanuectBo yacon IpoBeIeHNsI
No 3aHATHA
u/n Tema ypoka
Bcero IIpaktuueckme | JlaboparopHble Henoansyemoe
paGoTEI ONLITEL obopynoBanue Touku
Pocra
Tema 1. Xumudeckas nabopatopus (4 gaca)
[IpaBuna TexHuku 0€30MaCHOCTU
MIPU TIPOBEICHUH UCCIICOBAaHUHN U 1 0 0
XUMHUYECKOTO IKCIIEPUMEHTA
Menumnunckas arnredyka B KaOuHeTe 1 0 0 Meaunuackas
XUMHH anTeyka
JlaGopatopHas
3HAKOMCTBO C JIA0OPATOPHBIM 1 0 0 MOCYy/1a, IITATUBBI,
o0opynoBaHreM HarpeBaTeNbHbIE
puOOpbI
XpaHeHre MaTepuaioB U PEaKTUBOB 1 0 0 HaGop peakTuBos

B XMMUYECKOH J1abopaTopuu

Tema 2. MeTo/1bl TO3HAHUS B XUMUH. DKCIIEPUMEHTAIbHBIC OCHOBBI XUMHH. (20 yacoB)

JlaTunk

N3ydenune cTpoeHus miaMeHu
1 1 0 TEeMIIEpaTyphl,

(ITpakTrueckas padora Nel)

CIIUPTOBKA
Jlo xako# TemnepaTypbl MOXKHO Jatuuk
HarpeBaTh BEIIECTBO? 1 0 1 TEMIIEPATYPHI,
(JTabopatopHbIit ombIT Nel) CIIUPTOBKA

Jatuuk
W3mepenue TemnepaTypsl KUIIEHUS 1 0 1 TEMIIEPATYPHI,

BoibI (JIaGopaTopHBIit ObIT Ne2)

TEPMOMETD, MIIUTKA
(ciupTOBKa)




Omnpenenenue TemMnepaTypsl

KPHUCTAJJIOBY)

8 IUIABJIEHUS U KPUCTAJUIM3ALUU JlaTunk Temmeparypsl
metasuia (JlabopaTopHbIit orbIT Ne3)
9 YucTsle BeleCTBa U CMECH Jatuuk
(JTabopatopHblit ombIT Ned) 3IEKTPONPOBOJHOCTH
N Jatuuk
Omnpenenenue BOAOIPOBOAHON U
9 AIIEKTPOIPOBOIHOCTH,
10 TUCTUITUPOBAHHOM BOJIBI -
N uudposoit
(maboparopHblii onbIT Neb)
MHUKPOCKOII
OuncTka BOJbI U BO3yXa OT
11 TBEP/BIX YaCTHUIL (JTaOOpaTOPHBII JaTunk MyTHOCTH
ombIT Neb)
OuncTka BOJBI OT PACTBOPUMBIX
N N Jaruuk
12 npumecei (J1abOpaTOpHbBIN OIBIT
AIIEKTPOIPOBOIHOCTH
No7)
Ou3nuecKkre 1 XUMUYECKHE SBICHUS
€MOHCTPAIIMOHHBIN 3KCIIEPUMEHT
13 (n pall P JlaTunk Temmeparypsl
Nel «Bslaenenue u noriomeHmue
TEIIOTHD)
3aKOH COXpaHEHHUs1 MacChl BELIECTB
€MOHCTPAIIMOHHBIN SKCIIEPUMEHT
14 (n pall P Becsl anekTpoHHBIE
Ne2 «3akoH coxpaHEeHHsI MacChl
BEIIIECTB)
[TpocThie U ClI0KHBIE BEIIECTBA.
o [TpuGop 11t OMBITOB €
(IeMOHCTpAIMOHHBIN SKCIIEPUMEHT
15 AIIEKTPHUECKUM
Ne3 «Paznoxxerue BOABI
TOKOM
AIIEKTPUUYECKUM TOKOM))
PacTBopbl. (1aGopaTopHbIil onbIT Ne
16 8 «M3ydeHune pacTBOPUMOCTH JlaTuuk TeMrneparypel
BEIIIECTBA OT TEMIEPATyPhI»)
PacTBOpBI. (;1a00paTOPHBIA OMBIT Iudposoii
17 Ne9 «Habmronenue 3a pocTom p
MHUKPOCKOII




18

19

20

PactBopsl. (;1ab0paTOpHBIi OIBIT
Nel0O «IlepechliieHHBIN pacTBOP»)

PacTtBOpBI.

[TpakTrueckas padora No2
«Omnpenenenre KOHIEHTPAUU
BEIIECTB KOJOPUMETPUUECKUM
Croco0omM»

Kpucramnornaparst.
Omnpenenenue TeMIepaTypsl
pa3I0KEeHUsT KPUCTAIIOTHIPATa
(maboparopublit onbIT Nel 1)

JlaTuuk Temieparypbl

JlaT4uK onTHYECKOU
TJIOTHOCTH

JlaTuuk TemrepaTypbl

21

Xumnueckue peakuuu.lIpuznaku u
YCJHOBUS UX MPOTEKAHUS.
(;maboparopublit onbIT Nel12)

22

IIpu3Haku XMMUYECKUX PEAKIUH.
[IpakTuyeckas pabora Ne3
«OK30TEPMHUUECKUE PEAKITTI

JaT4yuk TemrepaTypbl

23

24

Tema 3. Kitacchl HEOPraHMYECKUX COECTUHEHUM.

25

[Ipr3HaKy XMMUYECKHUX PEAKIUH.
[Tpaktuyeckas padora Ned
«OHI0TEPMUYECKUE PEAKITII

XuMHU4YeCcKas CBA3b.
JeMOHCTpallMOHHBIN YKCIIEPUMEHT
Ne4 «Temnepatypa nnaBieHus
BELIECTB C Pa3JIMYHBIMU TUIIAMU
KPUCTAJUIMYECKUX PELIETOK)

CocraB Bo3ayxa.
JleMOHCTpallMOHHBIH SKCIIEPUMEHT
No5 «Omnpenenenne coctaBa
BO3/TyXa.»

CsolicTBa

HeopraHnyeckux coeauHeHui. (10 yacon)

Jlatumnk Temmeparypsl

JlaTunkm
TeMnepaTypbl

[Tpubop s
OTIpEeJIeTICHNs COCTaBa
BO3/yXa

26

CBoiicTBa KHUCIIOT.
[TpakTuueckas padora Ne 5
«lTonyueHne MeqHOTO Kynopoca»

[udposoit
MUKPOCKOIT




27

28

29

30

31

CBolicTBa OCHOBaHHUI.
[IpakTuyeckas pabora N6
«Omnpenenenue pH pactBopoB
KHUCJIOT M IIEJIOYEN»

OcHoBaHMsL.

Onpenenenrie pH pa3auyHbIX cpen
(JTabopatopuslii ombiT Nel3)

XMMHYECKHE CBOMCTBA OCHOBAHMIA.

JIeMOHCTpAIMOHHBIH YKCIICPUMEHT
Ne 6 «TemnoBoit a3 ekt peakuuu
THIPOKCH]IA HATPUS C YTIICKUCIIBIM
razom»

XMMHYECKHE CBOMCTBA OCHOBAHMIA.

Peaxrus HeWTpanu3anuu
(JTaboparopusIii ombiT No14)

Ornpezenienre KUCIOTHOCTH TIOYBBHI.

(JTaboparopHslii onbIT Nel5)

Haruuk pH

Hatuuk pH

JlaTuuk TemrepaTypbl

Jatuuk pH

Harunk pH

32

HOJII‘OTOBKa K BBIIIOJIHCHHIO
HCCICAOBATCIILCKOI'O IIPOCKTA

33
34

BrinosniHeHnEe MHANBUAYAIBHON
HCCJIEI0BATENLCKOM PaOOTHI.

ITonBeneHue UTOroB Kypca

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

15




9 KIIACC

Jara
KoanuectBo yacon IpoBeIeHNsI
Ne T 3aHATHA
eMa ypoka
n/n yp
Hcnoandyemoe
Bcero Ilpaktuueckue JlabopaTopHbie y
o0opynoBanme Touku
padoThbI ONBITHI
Pocra
Tema 1. Xumnueckas naboparopus (4 yaca)
[IpaBuna TexHuKu 6€30MaCHOCTH MPU
1 MIPOBEICHUH MCCIICIOBAHUN U 1 0
XUMHUYECKOTO IKCIIEPUMEHTA
2 Menumnuackas arnredyka B KaOuHeTe 1 0 Memununckas
XUMHH anTeuka
JlaGopaTopHas
3 3HAKOMCTBO C JIA0OPATOPHBIM 1 0 MOCy/1a, TaTHBHI,
o0opynoBaHrEeM HarpeBaTeIbHbIC
pUOOPHI
XpaHeHHue MaTepuasIoB U PEaKTHBOB B
4 P narep P 1 0 Habop peaktruBoB
XUMHUYECKOH 1abopaTopuu
Tema 2. Teopust 3eKTponuTHYECKO# aucconnanuu (14 yacos)
TenoBoii 3¢ pexT pacTBOpeHuUs Taraux
BEILECTB B BOJIE (A€MOHCTPALIMOHHBIN
5 H e (1 patl 1 0 TEMIIEPATYPHI,
onbIT Nel)
CIIUPTOBKA
6 DNEKTPOIUTH M HEITEKTPOIUTHI 1 0 Hatuuk
(ITpaktrueckas pabora Nel) 3JEKTPONPOBOJHOCTH
7 DIEKTPOTUTHIECKAs JUCCOITHAITHS 1 0 Jarauk
(IeMOHCTpAITMOHHBIN OnBIT Ne2) 3JEKTPONPOBOJHOCTH
Brnusinue pactBoputens Ha
. Jatuuk
8 nuccoruaiuio (JlabopaTopHbIit ONBIT 1 1
3JEKTPONPOBOJHOCTH
Nel)
9 Biustnue temneparypsl Ha 1 0 Jartuux
JUCCOLMAIMIO (I€MOHCTPAIIMOHHBIN ANEKTPONPOBOTHOCTH




onbIT Ne3)

Bansaue KOHICHTpAMKU pacTBOpa Ha

N Jatuuk
10 JUCCOLUAITUIO (JIEMOHCTPAIMOHHBIN
AJIEKTPOIIPOBOIHOCTH
onbIT Ned)
Bnusinue pactBopuTens Ha Jlaranx
11 JUCCOIUAIUIO (IEMOHCTPALIMOHHBIN
AJIEKTPOIIPOBOIHOCTH
onbIT NeoS)

12 CunpHbIe U cllabble JIEKTPOIUTHI JHatuuk
(JTabopaTopHbIit onbIT No2) 3JIEKTPOTPOBOTHOCTH
3aBUCHMOCTBH 3JICKTPOIPOBOTHOCTH

13 pPacTBOPOB CUJIBHBIX 3JIEKTPOIUTOB OT Jatuuk
KOHIICHTPAI[UU HOHOB AIEKTPOIPOBOTHOCTH
(;maboparopublit onbIT No3)

OrnpezenieHre KOHIIEHTPALIUKA COTH Jlaraux
14 0 3JIEKTPONPOBOAHOCTH PacTBOpa
ANEKTPONPOBOAHOCTH
(ITpaktnueckas pabora Ne2)
B3aumopeiicTBue ruapokcuia oapus Jatuuk

15 ¢ cepHoii kucnotoit (JlabopaTopHsiii 3JEKTPONPOBOJHOCTH,
onbIT Ne4) OropeTka

16 OO6pa3oBaHue coyieid aMMOHHUSI JaTtaux
(JIaGopaTopHbIii onbIT Ne5) ANEKTPONPOBOIHOCTH
Omnpenenenne pH pactBopos

17 pea PHi pactBop WNHnukaTopsl
(memoHCTparMOHHBIN ONBIT Ne6)

Peakuus HeliTpanuzanum.
BzaumopencTBue ruApoKcuIa HaTpus

18 ne VP a p Wuaukaropst
C COJISTHOM KHCJIOTOU
(IeMOHCTpAITMOHHBIHN OnBIT Ne7)

Tema 3. Xumuueckue peakiuu (4 daca)
V3y4eHne peakuu B3auMoIeHCTBUS

19 Cynb(huTa HATPHUS C TIEPOKCUAOM JlaTuuk TeMmeparypbl

Boiopoaa (1abopaTopHbIH OBIT Ne6)
N3menenue pH B xozne
20 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX Haruyux pH

peakmuii (JJaboparopusiit onbT Ne7)




CpaBHUTENbHAS XapaKTEPUCTHKA

21 BOCCTAHOBUTEJILHOM CITOCOOHOCTH JlaTuuk HanpsHKeHUs
MetasuioB (JlabopaTopHbIit onibIT Neg)
[Ipubop st
W3ydeHue BAUSHUS pa3IuYHbIX PHOOP 1
WJUTIOCTpALuU
22 (baxTOpPOB Ha CKOPOCTH PEAKIINU
9 BJIMSTHUSI CKOPOCTH
(IeMOHCTpaIHOHHBIN OIBIT Ne8) .
peaKuu OT YCIOBUI
Tema 4. Hemertansl u ux coenunenus (7 4acoB)
N3ydenue puznueckux u .
ya b N BriTsbxkHOM 1IKad,
23 XUMHYECKHX CBOMCTB XJIOpa ATIXP
(IeMOHCTpAIMOHHBII OIBIT Ne9)
Ornpenenenne XJ0pua-uOHOB B
o Jatauk xyopunu-
24 nuTbeBoi Boje (IIpakTuyeckas
HMOHOB
pabota No3
[Toyuenue cepoBoiopoaa u
W3Y4YEHUE €TI0 CBOMCTB.
v AIIXP, npubop ans
25 KauectBenHble peakiyu Ha
MOJIy4EHUs Ta30B
CEpOBOIOPO U CYJIb(PHI-UOHBI
(demoHncTpanmonHsbIii orbIT Nel0)
W3ydeHue CBOMCTB CEpPHUCTOrO Tra3a u
26 CEPHUCTOU KUCIIOTHI AIIXP
(demoHcTpanroHHbIH ObIT Nel11)
27 CgoiictBa ammuaka (JIJabopatopHsIit Jatuuk
orbIT Ne9) 3JEKTPONPOBOJHOCTH
A3zotHas kucnorta. Onpejenenne
Jlatuuk HUTpaT-
28 HUTPAT-UOHOB B MUTATEIbHOM
HMOHOB
pactBope (IIpakTudeckas padora Ned)
MunepanbHbIe YI0OpEHUSI.
29 OmnpeneneHnre aMMUAYHON CEUTPHI U Hatuuk
MoueBuHbI (JIabopaTopHbIil onbIT Ne 3JEKTPONPOBOJHOCTH
10)
Tewma 5. Mertasuisl 1 ux coeauneHus (5 yacon)
30 Kagpnuii. CoenquHeHus Kalbus Jatauk

BzaumoelicTBre N3BECTKOBOM BOIBI

3JIEKTPONPOBOJHOCTH,




C yrJIeKuciasiM ra3oM (JlaGopaTopHblit
onbIT Nell)

Keneso. OkucieHue xkeie3a BO

puoOp IS
MOJIY4CHUS Ta30B

31 BII&YKHOM Bo31yxe. (JJabopaTtopHsIii 1 1 Hugposoii
onbIT Nel2) MHKpoCKon

30 IToaroroBka K BBIIOJHEHHUIO 1 0
HCCJIEIOBATEILCKOTO MPOEKTa

33 BrinosiHeHne MHIMBUYATBHOMN 1 0
HCCJIEIOBATEIbCKOM pabOThI.

34 [lonBenenne UTOroB Kypca 1 0

OBILIEE KOJIMYECTBO YACOB I1O 34 12

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

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

» Xumus, 9 kiacce/ I'abpuensin O.C., Octpoymon WU.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3natenbpcTBo «IIpocBemenne»
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1979. — 392 c.
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OpxekoBckuii [I.A. — M.: BUHOM. JlaGopatopus 3nanuii, 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: TemnoBoit apdekr, paBHOBECHE,
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