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HopmaTuBHasi 6a3a

1. ®epepanbubiii 3akoH oT 29 .12 .2012 Ne 273-®3 (pex . ot 31 .07 .2020) «O6
obpa3oBanun B Poccuiickoit @enepanum» (¢ U3M . U oI ., Berym . B ety ¢ 01.09.2020) .
— URL: http://www  .consultant .ru/document/cons doc LAW 140174 (mata
obpamienns: 28 .09 .2020)

2. Tlacmopt HamumoHanbHOTO mpoekra «OOpazoBanue» (yrB. mpesuamymoMm CoBera IpH
[Ipesunente PO no crparernyeckomMy pa3sBUTHIO M HALIMOHAIBHBIM IIPOEKTaM, IPOTOKOJI
or 24 .12 2018 Ne 16). - URL: https://login  .consultant.ru
link?req=doc&base=LAW&n=319308&demo=1 (mara o6pamenus: 10.03.2021)

3. TocymapctBennass mnporpamma Poccuiickoit ®enepanym  «Pa3zButne 00pa3oBaHU
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2017 Ne 1642 (pen . ot 22 .02 .2021) «OO0 yTBEpX IACHUHM TOCYAAPCTBEHHON MpPOTpaMMBbI
Poccuiickoit ®eneparnmu  «PazButie oOpazoBanus» . — URL: http://www .consultant
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obpamenus: 10 .03 .2021) 4.Ilpodeccuonansubiii cranmapt «llemaror (memarormdeckas
JESTEIPHOCTh B JIOIMIKOJBHOM, HAYaJbHOM OOIIeM, OCHOBHOM OOIIEM, CpeaHeM oOIeM
o0pazoBaHuM), (BocmuTarenb, yautelb)» (pea. ot 16.06.2019 r.) (IIpukaz MunucrepcTBa Tpyaa
n conuanbHO¥ 3amuThl PO ot 18 oktadps 2013r . Ne 544H, ¢ u3MeHEHUAMH, BHECEHHBIMU
npukazoM MunucTepcTBa Tpyaa u conzamutbl PO ot 25 nexabpst 2014 r . Ne 111582 u ot 5
aBrycra 2016 r . Ne 422n) . — URL.: // http://upodcranaaprnenarora.pd (aara obpamenus: 10
.03.2021)

1. Tlpodeccuonanmpubiit crangapt «llegaror maomomHUTENBHOTO OOpa30BaHMs ACTEH W
B3pocibix» (I[Ipuka3z MunuCcTepCcTBa Tpyaa U conmanbHOK 3amuThl PO ot 5 mas 2018 r.
Ne 298 «O6  yrBepkneHun  mnpodeccuoHanmpHOoTo  craHmapra  «llemaror
JIOTIOJIHUTEIBPHOTO 00pa3zoBaHus aeTei u B3pocasix»). — URL: //https://profstandart
.rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh- standartov/index .php? ELEMENT ID=48583 (nara
obpamenus: 10 .03 .2021)

2. denepanbHBIi TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPT OCHOBHOTO OOILEro
oOpa3oBaHus (yTBep>KIEH MpukazoM MuHHcTepcTBa 00pazoBanus W Hayku PO ot 17
nexabps 2010 r . Ne 1897) (pen.21.12.2020) . — URL.: https://fgos.ru (mata oOpareHwust:
10 .03 .2021) 7.®enepanbHblil roCyAapCTBEHHBIA 00pa30BaTeNbHbIM CTAHAAPT CPEIHETO
obmrero oOpazoBanust (yrBepxAEH npukazoM MuHuctepcTBa obpa3zoBanusi u Hayku PD

or 17 mas 2012 r . Ne 413) (pem.11 .12 .2020) . — URL: https://fgos.ru (nata
oopamenus: 10 .03 .2021) 8.Mertoauueckue pEKOMEHIAIMM TI0 CO3JAHUI0 U
(G YHKIIMOHUPOBAHUIO JIETCKUX TEXHONapKOB «KBanTOprym» Ha Oaze

0011e00pa30BaTeNbHBIX OpraHu3anuil (yTBEp)KIEHbI pacropshkeHHneM MUHUCTepCTBa
npocserienust PO ot 12 ssuBapst 2021 r. Ne P-4) . —
URL: http://www .consultant .ru/document/cons_doc_LAW 374695 (mara oGparenus:10.03
.2021)
3. OcHOBHOI1 00pa3oBaTeIbHBIN MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanust MbOY
«bonpmeyronckas COIL» JIbrosckoro paitona 2022-2023 r.
4. Tlporpamma, co3maHHass Ha OCHOBE (peepalbHOIO KOMIIOHEHTa TIOCYIapCTBEHHOIO
00pa30BaTeIbHOTO CTaHAApTa, PEKOMEHJOBaHHas MUHHCTEPCTBOM 0OOpa3oBaHUs U
Hayku P® npukas Ne 03-1263 ot 07.07.2005 r. Xumus.
Cocrasurenu: I'.E. Pynsutuc, @.I'. ®enpaman, H.H. I'apa.
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YMK

Ucnonw3zyercss yueOnux xumuu 8 k. ABtopel: [.E. Pymutuc, ®@.I'. denpaman, a taxxe,
MaTepHaIbHO — TeXHUYecKast 6a3za « Todku pocTay.

Onucanue MaTepUaIbHO-TEXHUYECKON 0a3bl LEHTpa «Touka poctay,
HCII0JIL3yeMOro0 /ISl peajn3auno0pa3oBaTe/IbHbIX IPOrPaMM B paMKaXx NpenojiaBaHus X
UMHUHU

Hugposaa (komnvromepnan) nadopamopusa (II/I), nporpaMMHO-anmapaTHBIi  KOMILIEKC,
JTATYNKOBAs CUCTEMA — KOMIUIEKT y4eOHOTO O00OpYyIOBaHMs, BKIIOYAIOIIUN HW3MEPHUTEIIbHBIN
010K, nHTEp(elc KOTOPOTO MO3BOJSET 00ECIIEYNBATh CBA3b C MEPCOHATBHBIM KOMITBIOTEPOM, U
Ha0Op ATYMKOB, PETUCTPUPYIOLINUX 3HAYEHUS PA3TUIHBIX (PU3UUECKUX BEIIMUMH.

amuuk memnepamypsl naamuHo6blii — MPOCTON W HANEKHBIM JNATYUK, NPEIHAZHAYEH IS
W3MEPEHUsT TeMIIepaTypbl B BOJHBIX pacTBOpax M B Ta30BbIX cpefax. Mmeer pa3iaudHbIi
nuana3oH uaMepeHuid ot —40 go +180 °C. TexHuueckue XapakTEpUCTHKN JATYMKA yKa3aHbl B
MHCTPYKIMHU II0 DSKCIUTyaTauuu. lamuuk memnepamypsl mepmonapuslii NIpeIHA3HAYCH IS
n3Mmepenust temmeparyp 1o 900 °C. Hcmonb3yeTcss Mpu BBINOJHEHUH pPadOT, CBSI3aHHBIX C
M3MEPEHUEM TEMIIEPATYP ILUIAMEHH, IIJIABJICHUS U PA3JI0KEHUSI BEIIECTB.

Jlamuyuk onmuyeckou naomnocmu (Koiopumemp) — TIpEAHA3HAUEH ISl U3MEpPEHUs
ONTUYECKON TMJIOTHOCTH OKpAUIEHHBIX pacTBOpOB. Mcrmosb3yeTcss MNpu  U3y4EHUU TEM
«PactBOpBI», «CKOPOCTh XUMHUYECKHX peaKUuil», ONpeleseHUH KOHLEHTPALWK OKpalIeHHbBIX
MOHOB.

Jlamuuk pH npenHa3zHadyeH Ui U3MEpeHus: BOJAOPOAHOro nokazatens (pH) BoAHBIX pacTBOpOB
B Pa3JIMYHBIX UCCIIECAOBAHUIX OOBEKTOB OKPYXKAIOIIEH CPEeIbl.

Jamuuk I1eKMPOnPOOOHOCmU TIPEHAZHAUCH TUIs HU3MEpEeHUs yIIeIbHOM
AIIEKTPOTIPOBOIHOCTH KHJIKOCTEH, B TOM YHUCJIE€ M BOAHBIX PacTBOPOB BeliecTB. [Ipumensiercs
[IPU U3YYCHUH TEOPUH AJIEKTPOJIUTUUECKON JUCCOIMAIINH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB

TOUKA \' POCTA
N ﬂamuuk mopuo-uonos HCIIOJIB3YCTCA UIA KOJIMYCCTBCHHOI'O OIIPECACIICHUA

COJIep’KaHHs HMOHOB XJIOpa B BOJHBIX pacTBOpax, MouBe, MpoaykTax mnutaHus. K maruuky
MOAKIIIOUAETCsl HOHOCENeKTUBHBIN 31ekTpos (MCD) (pabouuit smekTpo), MOTEHIIUAT KOTOPOTo
3aBUCHUT OT KOHIICHTPAIUU OMPEENIIeMOr0 HOHA, B JAHHOM CIIydae OT KOHIIEHTpAIlMd aHUOHOB
Cl. Tlorenmman MCD ompeaenstoT OTHOCHTEIBHO 3JEKTPOJa CpPaBHEHHUS, KaK IPaBUIIO,
xJiopcepeOpsiHOTO.

ZIamlmK Humpam-uoHO6 NIPCIHA3HAYCH [UIA KOJIUYCCTBCHHOI'O OIIPCACIICHHUA HUTPATOB B
Pa3JIMIHBIX 00BeKTax OKPY)KaI-OH_Ieﬁ CpeAabl: BOJAC, OBOLIAX, (I)I)YKTaX, KOJIOACHBIX U3aCiIusaxX u
T.AO.

Mukpockon yughpoeoit npenHazHaueH Ui U3ydyeHHs (opMbl KPUCTAIOB U HAONIOACHMS 32
POCTOM KPHUCTAJLIOB.

Annapam 0na npoeedenusn xumuueckux peaxkuyuii (AIIXP) npenHasHadyeH JUisl MOJTyYEHUs U
JEMOHCTpAIM CBOWCTB TOKCUYHBIX MAapOB M Ta30B . OJTH BEMIECTBA MOJy4alOTCS B KOJOe-
peakTope, U MpH HarpeBaHuM (Wiu 0e3 HarpeBaHus) Ta3000pa3HbIE BEUIECTBA MPOXOIIT depe3
MOTJIOTUTENbHBIE EMKOCTH (HACaJKH) C pacCTBOPAMHU PEAreHTOB, BCTYMAIOT C HUMH B PEAKIIHIO.
N30bITOK Ta3a MOTJIOMIAETCS KUAKAMU U TBEPIBIMU pEareHTaMu, a TakKe aKTHUBHUPOBAHHBIM



yrnéM. Ammapar yamie BCero HCIOJIB3YIOT JUIS TOJYYeHHs] M JIEMOHCTPAIlMH CBOMCTB XJIOPA,
cepoBojopona. IIpubop ona demoncmpayuu 3a8UCUMOCIU CKOPOCIU XUMUYECKUX PEAKUUIL O
m paziuyHbIX aKmopoes NCToNb3yIoT PU H3YYEHUN TEMBI

«CKOpOCTh XUMHUYECKOM pPEeaKLMu» U TEIJIOBOro dddexta xumuuecknx peakuuit. [Ipubdop maér
BO3MOKHOCTb JKCIIEPUMEHTAJILHO MCCIIEN0BAaTh BIUSHHUE HA CKOPOCTh XMMHUYECKUX PEaKIUI
CleAyIOmuX (aKTOPOB: TPUPOABI PEATHPYIOIIMX BEUIECTB, KOHIICHTPALMU PEarHpyOLINX
BEIIECTB, IUIOMAAM TPaHMLBI paziena (a3 B TETEPOTCHHBIX CHUCTeMax (TIOBEPXHOCTH
CONPUKOCHOBEHUSI MEXKJIY pEarupyroluMMu BEIIeCTBAMU), TEMIIEpaTypbl, KaTaiau3aTopa,
WHTHOUTOpA.

ITunemka-0o3amop — TPUCTIOCOOJIEHUE, HUCTIONIb3yeMOe B JIA0OPAaTOPUU UII OTMEPHBAHUS
onpeneneHHOro 00bEMa KUAKOCTH. [IUMeTKH BBIMYCKAIOTCS TEPEMEHHOTO W TMOCTOSHHOTO
00béMa. B KOMIIIIEKTHI 000pyIOBaHUS ISl MEIUIIMHCKUX KJIACCOB BXOJAT YAOOHBIE MHUIETKHU-
J103aTOPbl  OJTHOKAHAJBHBIE, TMO3BOJISIONIME HACTPOUTH HEOOXOJAMMBIM 00BEM OTOMpaeMou
KUJKOCTU B TPEX Pa3NUYHBIX AHANa30HaX.

bansa kombéunuposannas nipeqHazHaueHa IS HarpeBa CTEKISHHBIX M (appOpOBHIX COCYIOB,
Korja Tpedyercs co3/aTh BOKPYT HarpeBaeMoro cocyla paBHOMEpPHOE TeMIlepaTypHOE IoJie,
M30€KaTh HCMOIB30BAHUSI OTKPBITOTO IUIAMEHM W PACKAIEHHOM DSIEKTPUUYECKOW CIUpaIH.
Kopmyc koMOnHupoBaHHOM OaHU clienad U3 amroMUHUS. JKUAKOCTHAS 4acTh KOMOMHHUPOBAHHOMN
0aHU 3aKpHIBAETCS KOJIbLIAaMU PA3JIMYHOIO JHaMETpa.

Ilpubop Ona nonyuenus 2az06 VCTIONB3YETCS JUIS TIONY4eHHS HEOOJBIIMX KOJIUYECTB Ta30B:
BOJIOPO/Ia, KUCIIOpoia (M3 IEPOKCH/Ia BOJIOPO/IA), YTIIEKUCIIOTO ra3a.

Ha ©6a3ze mentpa «Touka pocrta» obecrieuuBaeTcs peanuzaiius 00pa3oBaTEIbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM HaIlpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUU
C TpeOOBaHUSMH 3aKOHOJATENhCTBA B cdepe oOpa3oBaHWs U C YIETOM PEKOMEHIAIUNA
denepanbHOTO OTIEpaTopa y4eOHOTo mpeaMeTa « XUMUs.

OO0pazoBarenbHas IporpaMMa IMO3BOJISIET HHTETPUPOBATH PEAU3YEeMbIEe MOAXObI, CTPYKTYPY H
COJIepKaHHWEe TPH OpraHu3aluu OOy4eHuss XUMHH B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3se
J000TO U3 IOCTYIHBIX Y4eOHO-MeToInYecKux KomiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusauuu ganHoii Ol mo3BosseT co3naTth
YCIIOBUSA:

=JI paCIIUPEHUA COACPIKAHUSA ITKOJIBbHOI0 XUMHUYECKOT'O 06p330BaHI/I$I;

=JIs IIOBBIIICHU A MMO3HaBaTEJIbHOM aKTUBHOCTH 06yqa}oumxcs[ B CCTCCTB@HHOH&Y‘IHOﬁ 06J'IaCTI/I;

TOUKA \‘ POCTA .
\ =JJIA paSBI/ITI/I}I JIMYHOCTHU pe6eHKa B Hpouecce OGY‘IGHI/I}I XHMMHH, €TI0

CIIOCOOHOCTEH, (OPMUPOBAHUS M YIOBICTBOPEHMS COLMAIBHO 3HAYMMBIX HMHTEPECOB U
noTpedHOCTEH;

-J1A pa6OTLI C O,HapéHHBIMI/I IIKOJIbHUKaMU, OpraHru3allui UX Pa3BUTHUA B PA3JIMIHBIX o0macTax
O6paSOBaTeJ'ILHOI71, TBOpquKOﬁ ACATCIIBHOCTH.

Z[aHHLIfI npeaAMET XUMUU JAa€T 3HAHUA U YMCHUA I 0€30IMaCHOTO HMCIIOJIb30BAHUS BCIICCTB U
MaTepuajioB B 6BITy, B MOBCEIHEBHOM >KH3HH. A TaxKe BOCIIHTBHIBAET OTHOIIICHUE K XMMHMU KaK K
OIHOMY U3 (I)yHI[aMCHTaJ'IBHBIX KOMITIOHCHTOB €CTCCTBO3HAHHUA U 06H.IC‘-ICHOBC‘-I€CKOI>1 KYJIBbTYPBI.

JlanHasi mporpaMma 00€ecreurnBaeT YCBOEHNE YUAIMMHUCS BaXKHBIX XUMUUECKHX 3aKOHOB,
TEOPUN U TTOHITUH.

OmHMM U3 OCHOBHBIX MPUHIUIIOB Y4EOHOTO MIPEeIMETa XUMUU SBJISETCS MPUHITU IOCTYITHOCTH.
DTO MO3BOJISET yYAIIMMCSI CAMOCTOSITENIBHO JIENaTh BHIBO/IbI, YCTAHABIMBATH CBS3U MEXIY



TEOPH U MPAKTUKON, POpMHUpYEMBbIE 3HAHHS KypCa XUMHUH JIOJDKHBI CTaTh OCHOBOW YOEKICHHUS
IIKOJIBHUKA, HEHTPAJIbHBIM SIPOM €TI0 HAy4YHOTO MUPOBO33PEHHUSL.

TOUKA \\’POCTA

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O ITPEJIMETA «XUMMUS»

W3yyeHne XuMuUM B OCHOBHOM IIKOJIE HANpaBJIEHO Ha JOCTWXKEHUE OO0ydaroluMuUcs
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YIbTATOB OCBOCHMSI yU€OHOTO MpEeAMETA .

JIMYHOCTHBIE PE3yNIbTAThI

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUSI POTPAMMBbl OCHOBHOT'O 00111€r0 00pa30BaHusl JOCTUTAIOTCS
B X0Ji¢ 00yueHUs1 XMMHUH B €IMHCTBE YUEOHOU U BOCIIUTATENbHON JesiTebHOCTH OpraHnusaiyy B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COIIMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMH I[EHHOCTSMHU, TIPUHATHIMH B OOIIECTBE MpPaBWIAMH U HOPMaMU TOBEACHUS, U
CIOCOOCTBYIOT IIpOLIECCaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATIM3ALUN 00Y4arOIIUXCS .

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:
Ilampuomuueckozo 6ocnumanus

1. LEHHOCTHOTO OTHOWIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHUECKOMY U
HAaydYHOMY HaCJICIUIO, IIOHUMAHHWA 3HAYCHUSA XH MHYECKOU HAayKu B IKHU3HH
COBPEMEHHOTO O0O0IIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOW uHMOpMaImen o
MEPeZOBBIX JIOCTMIKCHUSAX M OTKPBITUSAX MHPOBOH W OTCUECTBCHHOW XUMUH,
3aWHTEPECOBAHHO CTH B HAYYHBIX 3HAHHSIX 00 YCTPOICTBE MHpa H OOIIECTBA;

I'pasicoanckozo éocnumanus

1. OpeACTaBJICHUA O COLOMAJIBHBIX HOpMax MW IpaBUJIaxX MCEKINYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBEC, TOTOBHOCTH K p33H006p8,3HOI>'I COBMECTHOH ACATCIIBHOCTHU IIPH BBINIOJIHEHU N
y‘le6HBIX, IMO3HaBaTCIbHBIX 3a/la4, BBIIIOJIHCHUHU XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUU
yLIe6HBIX IIPOCKTOB, CTPEMIICHHUA K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIH B ITPOLECCE
JTOM yqe6H0171 JACATCIIBHOCTH, T'OTOBHOCTH OILCHHBATH CBOE IIOBEJCHUE U IMOCTYIIKH
CBOHUX TOBapI/II_Heﬁ C IIO3MIHMHU HPaBCTBCHHBLIX M IIPABOBBIX HOPM C y‘IéTOM OCO3HaHHs
HOCJ'IGI[CTBI/II\/'I IOCTYIIKOB;

lIennocmu HAYYHO020 NO3HAHUA

1. MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ (6] BCIICCTBC n XUMHYECKOU pCaKuuu,
COOTBCTCTBYIOIIUX COBPEMCHHOMY YPOBHIO Pa3BU THUA HAYKH W COCTABJIAIOMINX OCHOBY
Uil TIOHUMAHUS CYHIHOCTHU Haquoﬁ KapTHUHbBI MHpaA; Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHUA IIPUPOABLI, B3AUMOCBA3AX YCIOBCKA C HpI/IpO,HHOﬁ Cp@I[OIZ, (6]
POJIM XUMHHU B ITO3HAHUU 3TUX 3aKOHOMepHOCTeﬁ;

2. TI03HaBaTEIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IIOJYUCHUC HOBBIX 3HaHUM II0 XHUMUH,
HCO6XO,Z[I/IMLIX JJIsL 0OBSICHEHHS Ha6J'II-0I[aeMBIX MpouecCoB U HBHCHHﬁ;

3. Mo3HaBaTeIbHOM M  WH(MOPMAIMOHHON  KYyIbTYpbl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW  paboThl € y4yeOHBIMM TEKCTaMH, CIIPAaBOYHOW JIUTEpaTypoi,
JOCTYIHBIMU TEXHUYECKMMHU CPEICTBAMU MH(POPMAIITMOHHBIX TEXHOJIOTUH;

4. HHTEpCCa K O6y‘{CHI/IIO " IIO3HAHHIO, JIIO603HaTCJIBHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOO6pa3OBaHI/IIO, HCCJIeI0BATEIbCKOM ACATCIIBHOCTU, K OCO3HAHHOMY BLI60py
HAIIpaBJICHHOCTHU U YPOBHA 06Y‘ICHI/IH B I[aﬂbHeﬁHleM;



TOUKA \"POCTA

Dopmuposanus Kyapbmypsl 300p06bs

1. oco3HaHMsI LIEHHOCTH J>KM3HM, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/0POBbIO,
YCTaHOBKM Ha 37J0pOBBIN 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HENPUITHUSI BPEAHBIX
npuBbIYeK  (YHOTpeOJCHUSI  aJKOroJisi, HApPKOTHUKOB, KYpPEHHs), HEOOXOIMMOCTH
COONMIONICHNS TPaBWJI OE30MaCHOCTH MPHU OOpallleHHH C XWUMHUYECKHMHU BEUIECTBAMHU B
OBITY U PEaIbHOM KU3HU;

Tpyooeozo éocnumanus

1. KOMMYHMKaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IIOJIE3HOM,  y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOM M JApPYyrUX BHJAX JAEATEIbHOCTH; HHTEpeca K
MPaKTUYECKOMY M3y4YeHHUIO Mpodeccuil W TpyAa pas3IMyHOTO poja, B TOM YHUCIE Ha
OCHOBE NPUMEHEHHUs MPEIMETHbIX 3HAaHUW 1O XWMHH, OCO3HAHHOrO BbIOOpA
WHIUBUAYAJIbHOW TPAeKTOPUU MPOJODKEHUS 00pa3oBaHUA C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUU, OOLIECTBEHHBIX MHTEPECOB U OTPEOHOCTEN;

IKon102uuecKkozo0 6ocnumanus

1. skonoruuecku 1enecooOpasHOro OTHOIIEHHSI K MPHUpOJie KaK HCTOYHUKY KU3HU Ha
3emMiie, OCHOBE €€ CyIIECTBOBAHMSA, MOHMMAHUS LIEHHOCTH 3JI0POBOTO M 0O€301acHOro
oOpa3a JHU3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (GU3HYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS LIEHHOCTH COOJIOAEHUS MpaBUI O€30MacHOro
MIOBEJICHUSI IPU pabOTe C BELIECTBAMH, a TAKXKE B CUTYAIMSIX, YIPOKAIOLINX 3/I0POBBIO U
JKU3HU JTIIOACH;

2. crnocoOHOCTH MPHUMEHSATHh 3HAHUWS, MOJy4aeMble NMPU H3YyYEeHUM XUMUU, ISl pPelieHus
3a7a4, CBSA3AHHBIX C OKpYXKAlOUEd MNPUPOJHON CpelOoW, TMOBBIIMIEHUS YPOBHSA
9KOJIOTHYECKON KYJIbTYPhl,0CO3HAHUS III00ATbHOTO XapaKTepa IKOJIOTMYECKUX MpolieM
U IyTel UX peleHus: NoCpeCTBOM METOI0B XUMUM;

3. 3KOJIOTHYECKOIO MBINIJICHUSA, YMCEHHSA PYKOBOACTBOBATHCA HM B H03HaBaTeJII>HOI>'I,
KOMMYHI/IKaTPIBHOﬁ u COHH&J’IBHOﬁ ITPAKTHUKE.

MertanpeaMeTHbIe pe3yabTaThl

B cocraBe wMeranpeiMETHBIX pe3yNbTaTOB BBIICNISIOT 3HAUUMble Uil (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, (akT, cucTeMa,
MPOLIECC, IKCHEPUMEHT U Jp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUI M3 ATUX MPeaMeTOB (OPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOM HAy4yHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (IMO3HABATEJIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIC), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TebHOCTH.

MeTaHpe,[[MCTHHC pe3yJIbTaTbl OCBOCHUA O6pa3OBaTeHBHOﬁ nporpamMmmel 10 XMMHUHU OTPAXKAIOT
OBJIAICHUC YHUBCPCAJIbHBIMU ITO3HABATCIIbBHBIMU HeﬁCTBHHMH, B TOM YHCIJIC:

bazoevimu nozuueckumu oeticmeuamu

1. YMCHHUEM MUCIIOJIB30BaTh HpI/IéMLI JIOTUYCCKOI'0 MBIIUJICHUA IIPpU OCBOCHUH 3HAHUI:
PAaCKpBIBATH CMBICII XHUMHYCCKHUX MOHSITHMN (BBIJICJ'IHTL HUX XapaKTCPHBIC IMPU3HAKHU,
YCTaHAaBJIMBATb B3aMMOCBA3bL C JAPYIrUMU HOHHTI/IHMI/I), HUCIIOJB30BaTh IIOHATUA JIA
O0OBSICHEHUS OTACIBHBIX (I)aI(TOB u HBHGHHﬁ; BLI6I/IpaTL OCHOBaHUA W KpPUTCPUU IS
Knaccn(pmcaunn XUMHUYCCKHUX BC€IICCTB MU XHMHYCCKHUX peaKHHﬁ; YCTaHaBJINBATb
NPUYNUHHOCICACTBCHHBIC CBA3U MCKIAY 00beKTaMU HU3Yy4YCHHA, CTPOUTH JIOTHYCCKUC



paCCY)KI[eHI/IH (I/IH,HyKTI/IBHbIG, I[eI[}/KTI/IBHBIe, 110 aHaJIOI‘I/II/I); JcJIaTb BBIBOJABI U
3aKJIIOYEHUS;

YMEHHMEM IIPUMEHATh B IIPOLECCE IMO3HAHMSI CUMBOJIMUECKUE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yeMble B XMMHUH, TIPE0OPa30BHIBATH MIMPOKO MPUMEHIEMbIE B XUMHH MOJICIIbHbIC
MPEICTAaBICHU — XWMUYECKHH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas (Gopmyla U
ypaBHEHHE XMMHYECKOW PEaKIMu — TPU PEHICHWH y4eOHOTIO3HABATENBHBIX 331ad; C
Y4ETOM ITUX MOJEIBHBIX MPEACTABICHUMN BBISABIATh U XapaKT€pPU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XMMMUYECKUX BELIECTB U XUMUUYECKUX PEAKIIUM.

TOUKA \!PocrA

Ba3zoevimu uccneoosamenvckumu oeiicmeuamu

1.

YMEHHEM HCIOJIb30BaTh MOCTABJICHHBIE BOIIPOCH B KaUECTBE MHCTPYMEHTA ITO3HAHMS, A
TaK)K€ B KaueCTBE OCHOBBI JUIsl (POPMHPOBAHUS TMIIOTE3bI 10 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHH;

MpHOOpeTeHne OmbITa MO IJIAHUPOBAHWIO, OPTaHU3AIMK U MPOBEICHUIO YUYEHHYECKHX
SKCIIEPUMEHTOB: yYMEHHE Ha0MIoJaTh 3a X0 JOM IMpoIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €r0 pPe3ysbTat, GOpPMyIUpOBaTh 000OIIEHNS U BBIBOJIBI 110 PE3y/IbTaTaM
IIPOBEAEHHOTO OIBITA, UCCIEI0BAHUS, COCTABIIATE OTUET O MPOJIEIaHHON paboTe;

Pabomoii c ungpopmayueit

1.

YMEHUEM BBIOUpPATh, aHAIM3UPOBATh M HHTEPIPETUPOBATh MH (HOPMAIMIO Pa3TUIHBIX
BUJOB M (opM mpencTaBieHUs, MOJYyYaeMyH0 W3 pa3HbIX HCTOYHUKOB (HAY4HO-
MOTYJISIpHAST JIMTEPATypa XHUMHYECKOTO COJICPYKAHUS, CIIPABOYHBIC TOCOOHS, PECypChI
Hurepuera);

YMEHHMEM TMPUMEHSATh pa3InyHble METOAbl W 3alpochl IpU MO HCKe U 0oTOope
nH(OPMALIUK U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JISl BHITIOJIHEHUS! YUEOHBIX U
MO3HABATEIbHBIX 3aJ]ad OIpeAeiEHHOTO THIA; NPUOOPETEeHHE OIbITa B 00JACTH
WCIOJIb30BaHUsA  MHGOPMAIMOHHOKOMMYHUKATUBHBIX  TEXHOJIOTHH, OBJIaJICHHE
KYJIbTYPOU aKTUBHOTO MCIOJIb30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

YMEHHMEM HCIIOJIb30BaTh W aHAJIM3UPOBATh B MpolEecce Y4eOHOM U HCCIIe0BAaTEIbCKOM
NEeSITeNbHOCTH WH(POPMAIUIO O BIMSHUHM MPOMBIIUIEHHOCTH, CEIHCKOTO XO3SIMCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY)KAIOIel MPUPOIHON Cpebl;

Ynusepcaﬂbnbtmu KOMMYHUKAMUGHbIMU oeiicmeuamu

1.

YMEHHMEM 3aJaBaTh BONPOCHl (B XOJe Jualora W/WIW JTUCKYCCHH) IO CYIIECTBY
oOcyxaaemMoil TeMbl, (hOPMYTUPOBATh CBOU MPEUIOKEHHS] OTHOCUTEIHHO BBIMOTHEHUS
MPEAJIOKEHHOM 3a1a4H;

npuoOpeTeHnue  OmbITa MPE3EHTAlMU  PE3yJbTaTOB  BBIMOJHEHUS  XUMHUYECKOTO
JKCIepUMeHTa (1abopaTOpHOro OIBITA, J1A0OPaTOPHOM pabOThl MO HCCIETOBAHMIO
CBOMCTB BEILIECTB, yUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM CO  CBEpCTHUKaMHU  [O3HABATENbHOW U
HCCIIEIOBATENILCKON JIEATENHHOCTH TMPHU PEIICHWH BO3HHUKAIOMIMX MPOOJIEeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS MO3UIMK (0OCYXIeHUS, OOMEH MHEHHSIMH,
«MO3TOBBIE ITYPMBI» U JIp.);



TOUKA \!PocrA

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1. ymeHueM  caMOCTOSATENBHO  ONPENENATh  LENM  JIEATENbHOCTH,  IJIAHUPOBATh,
OCYILIECTBIISIT, KOHTPOJIMPOBaTbH M HPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JeATeIbHOCTh, BHIOMpATh HambOosee 3(PPEKTHBHBIE CIIOCOOBI pEIIeHUS YYEOHBIX WU
[I03HABATENBHBIX 3a7a4, KOPPEKTUPOBATh IPEUIOKEHHBIM aIrOpUTM JACUCTBUHM IIpU
BBINIOJIHEHUH 3a/IaHUM C y4ETOM IOJIy4eHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX 0ObEKTaX —
BEIIECTBAX U PEAKIIMSIX;

2. YMGHI/IGM HCIIOJb30BAaTh H aHaJ'II/ISI/IpOBaTI) KOHTCKCTHI, npe)maraeMI)Ie B yCJ'IOBI/II/I
3aJIaHUH.

[IpeameTHBIE pe3ynbTaThI

B cocraBe mnpeaMeTHBIX pE3ylIbTaTOB 10 OCBOGHUIO  OO0SA3aTENILHOTO  COJEpKaHHMA,
YCTaHOBJIEHHOTO JIaHHOM mNpuMepHON pabouell MporpaMMoil, BBIJIENSIOT: OCBOEHHbBIE
00yyarouMMuUCs HaydyHble 3HAHUS, YMEHHSI U CIIOCOOBI ACHCTBUM, crerupuueckue s npeaMer
HOM obOmactu «XuUMHUSA», BHAbl JEATEIbHOCTH IO TOJYYEHHI0 HOBOIO 3HAHUSA, €ro
MHTEpPIpETAINH, TPeo0pa30BaHNIO U TPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUsX.

[IpenMeTHbIe pe3yabTaThl MPEACTABIEHBI 110 TojlaM 00y4eHHsI U OTpakaroT c(hOPMUPOBAHHOCTh
y 00y4aroUIMXcsl CIeIyoIUX YMEHUI:

COILEP KAHUE YYEBHOI'O ITIPEIMETA «XUMMUSA»

HepBOHa‘IaﬂbHLIe XHUMHYECCKHEC ITOHATHUSA

[Ipenmer xumuu. Posib XxuMuM B KM3HU 4desioBeka. Tena u BemiecTBa. dusnueckue CBOMCTBA
BEIECTB. ArperaTHoe COCTOsIHUE BemiecTB. [IoHsATHE 0 MeTonax MO3HAHUS B XUMHUU. XHUMHS B
cucteMe Hayk . UucTele BemecTBa U cMmecu . CriocoObl pa3aesieHust CMecei .

ATOMEBI 1 MOJICKYJIBI. Xumuaeckue 3jieMeHThl. CHMBOJIBI XUMUUYECKHX DJIEMEHTOB. HpOCTBIe n
CJIOKHBIC BCIICCTBA. ATOMHOMOHCKYHHPHOG Y4YCHHUC.

XumMuueckas (bopMlea. BajleHTHOCT, aTOMOB XMMMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBa
coCTaBa BFCIICCTB. OTtHocuTensrHass atoMHas Macca. OTHOCUTEIbHas MOJICKYJIsIpHasA Macca.
MaccoBas J0JsI XUMHUYECKOTO JIEMEHTA B COCIMHECHUU.

Ou3nyecKkue U XUMHUYECKHUE SBICHUSI. XUMHUECKas peakius U e€ MpU3HAKU. 3aKOH COXPaHECHUS
Macchl BelIeCcTB. XuMuueckue ypaBHeHus. Knaccudukaius XMMHUECKUX peakluii (coeInHeHus,
pa3ioKeHusl, 3aMeIeHNUs).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYIOW, C MpaBWiIaMU pabOTHI B
naboparopur W mpuéMamMu OOpalieHus ¢ JIabopaTOpHBIM O0OpYIOBaHUEM; H3YYCHHE U
omnucanre (PU3NIECKUX CBOMCTB 00pa3Il0B HEOPTraHUMUYECKUX BEIIECTB; HAOMIOAeHHE (PU3NIECKUX
(nnaBneHUE BOCKA, TassHUE JIbJla, pAaCTHPaHUE caxapa B CTYNKE, KUIIEHUE M KOHJEHCAIIHs BOIbI)
U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHME MEIHON MPOBOJOKH, B3aMMOJECHCTBHE MeJa C
KHUCTIOTOMN) sIBIICHWUH, HAONIOJIEHWE U OMUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil
(pazmokeHue caxapa, B3aWMOJCWUCTBHE CEPHOW KHCIOTHI C XJIOPUAOM Oapus, pas3ioKeHHe
ruapokcuaa meau (I1) mpu HarpeBanum, B3auMoeiicTBue xene3a ¢ pactBopoM conu menu(Il));
M3YyYeHHEe CIOCOOOB pasfesieHus cMecell (¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHKE, BhITIApUBAHUE,
TUCTUIUTSIIMS, XpoMaTo Tpadwus), MPOBEACHWE OYUCTKM TOBApEeHHOW colu; HaOIIOACHHE U



ONMCAHUE PE3YJIbTATOB IPOBEACHUS OIbITA, WUIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl;
CO3JaHHE MOJIETIEH MOJIEKYI (IIapOCTEPIKHEBBIX) .

TOUKA \!PocrA

Ba:xnelinme NMpeaACTaBUTEC/IN HECOPraHU4€CKUX BEIECCTB

Bo3gyx — cmecs rasos. CocrtaB Bo3myxa. Kucimopom — ameMeHT M mpocToe BEIIeCTBO.
Haxosxnenne xucnopona B nmpupoze, GU3NIecKue U XUMHUIECKUE CBOMCTBA (PEaKIMy TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoma. CnocoObl THOMydeHHUs KUCIOpoja B Jjaboparopuud U
npomsiieHHOCTH. KpyroBopot kuciopona B npupoje. O30H — aioTponHask MOAUPUKAIIUS
KHCIIOPOJa.

TemoBoil >PdexT XUMHUECKONW peakluuu, TEPMOXMMUYECKHUE ypaBHEHUS, OK30 U
SHJIOTEPMHUYECKUE peakuuu. TOIUMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE
MAapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CI04 .

Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxaeHue Bojopoia B IpUpoJie, PU3NUYECKUe U
XMUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI ony4yeHus. CocTaB KUCIIOT U COJIel .

KomuuectBo BemiectBa. Monb. Mossipaass Macca. 3akoH ABoraapo. Momsipablii 00bEM Ta3oB.
PacuéTel o XUMHYECKUM YPaBHCHUAM.

®usnueckue CBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACHIIEHHbIE PAacTBOPBL. Pacmeopumocms éewjecme 6 600e.' MaccoBas 10JIs BEIIECTBA B
pactBope. XuMHU4YecKue cBoWcTBa BOJbl. CocTaB OCHOBaHUW. Ponb pacTBOpOB B MpUPOJAE U B
JKU3HU 4esioBeka. KpyroBopoT BOIbl B NpuUpoje. 3arps3HEHUE MNPHUPOIHBIX BoA. OxpaHa H
OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuit. Oxcuapl.  Knaccudukamuss — OKCHIIOB:
coJyieoOpa3yrolre (OCHOBHBIE, KHCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszytomue. HoMenknarypa
OKCHJIOB (MEXIyHapoJHas W TpuBUaibHasi). OU3NUECKHE U XUMHUYECKHE CBOICTBA OKCHUJIOB.
[Tonyuenue.

OcHoBanus. Knaccupukanus ocHOBaHUWM: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBaHui (MeXIyHapoAHas W TpuBHaNbHas1). PU3NYECKHE U XUMUYECKUE
cBoiicTBa OcHOBaHMH. [loydyeHrne oCHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenknatypa KucioT (MeXIyHapoaHas U TPUBUAIbHAS).
dusnyeckre U XUMHUYECKHUE CBOICTBA KUCHOT. Pang axtuBHocth MetayuioB H. H. Bekerosa.
[Tonyyenue Kucnor.

Comu. Homenknatypa coneil (MexayHapoaHas W TpuBUaibHas). OU3MUYECKHUE U XUMHUYECKHE
cBoiicTBa coseil. CriocoObI MOTyueHus COJeH.

I'eneTnueckas cBA3b MCKAY KIIaCCaMH HCOPIraHUYICCKUX COCOUHEHMI.

XUMHUYECKUH 3KCIEPUMEHT: KaueCTBEHHOE OIPEACNICHUE COJEpKaHUs KUCIOpPOJAa B BO3AYXE;
MoJlyueHue, coOupaHHe, paclo3HaBaHWE W HW3YyUYeHHE CBOWCTB KHUCJIOpOJa; HAOIIOJICHHE
B3aMMOJICIICTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHMS M MPEKPAIICHHsS] TOPEHUS
(moxapa); O3HaKOMJIEHHE C OOpa3llaMH OKCHIOB M OIHCAaHUE WX CBOWCTB; MOIy4YECHHE,
coOupaHre, pacro3HaBaHUE W H3YYCHHE CBOWCTB BojOpoda (TOpEeHHe); B3aMMOJICHCTBUE
Bojoposia ¢ okcuaoM meau(Il) (Bo3MOXKHO MCHONB30BAaHUE BHICOMATEPUANIOB); HAOIIOJCHUE
00pas3I10B BEIIECTB KOJIUYECTBOM | MOJIb; UCCIIeOBaHNE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBJICHHE PACTBOPOB C OMNpPEACIEHHOW MAacCOBOW JoJiei
pPacTBOPEHHOrO BEIIECTBA; B3aMMOJCHCTBHME BOJBI C MeTaulaMH (HaTpUEM U KaJlbLIEM)



(BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPUAJIOB); ONPEACICHUE PACTBOPOB KHUCIOT M IIEIO0YEH C
MOMOIIbI0 HMHJMKATOPOB; HCCIENIOBAaHHE OOpa3lOB HEOPraHWYECKUX BEIIECTB pPa3 JHMYHBIX
KJIacCOB; HAONIOJICHHME W3MEHEHHs] OKPACKW HHIMKATOPOB B PAcTBOPax KHCJIOT M IIENOYEi;
u3yuyeHue B3aumozeucTBus okcu na meau(Il) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJUIaMH, PEaKUUd HEUTpaIu3aluy; I0Jy4YECHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOIO MeTajla JPYrUM M3 pacTBOpa COJIM; PELICHHE JKCIIEPUMEHTAIBHBIX 3a1a4 I10 TeMe
«BaxHenmue Kiaccbl HEOPraHM4YECKUX COCTUHEHUIN.

TOUKA \!PocrA

Hepuozmqecmm 3aKOH U MEpUoAUIECKass CUCTEMA XUMHIECCKHUX IJIEMEHTOB H. H. Menpene
¢Ba. CTpOCHI/Ie aTOMOB.

XumMuueckasi ¢cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PC€aAKIHH

[lepBbie MOMBITKH KiIacCHU(UKAIIMU XUMUUYECKHX 3JIeMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
2JIEeMEHTOB (IIEIOYHBIC U MIETIOUYHO3EMENbHBIE METAJIIbI, TAJIOTeHBI, MHEPTHBIC Ta3bl. DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrtema xummyeckux emeHToB [[. . Menneneesa.
Bunapr tabmuner «llepuomnyeckas cuctema xummueckux sneMmentoB [ . M . Menneneesay .
[lepuoap! u rpynnsl . PU3NUYECKUN CMBICT MOPSIKOBOTO HOMEpPa, HOMEPOB MEPU 0J1a U TPYIIIbI
JJIEMEHTA .

Crpoenne aromoB. CocTaB aToMHBIX simep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00070uek aToMoB TepBbIX 20 XUMHUYECKHX OJJIEMEHTOB Tmepuoanueckord cucrembl [ U.
MenneneeBa. XapakTepUCTUKA XMMUYECKOTO 3JIEMEHTA IO €ro MOJOKEHUIO B MEPUOTUYECKOM
cucteme /1. . Menpaeineena.

3aKOHOMEPHOCTH HM3MEHEHHs pajuyca aTOMOB XUMHYECKHUX 3JI€ MEHTOB, METAJUIMUYECKHX H
HEMETAJUTMYECKUX CBOMCTB 1O TPYIINaM M TepHojaM. 3HAYCHHE IEPUOJMYECKOrOo 3aKOHa W
MEPUOANYECKON CHCTEMbI XUMHUUYECKHUX AJIEMEHTOB I Pa3BUTHS HayKd U mpakTth ku . J[ . U .
MenneneeB — y4EHBIN U TpaXAaHUH .

BHGKTpOOTpI/II_[aTeJ'IBHOCTB XHUMHYECKUX JIEMEHTOB. XUMHYECKas CBSA3b (I/IOHHaﬂ, KOBAJICHTHasdA
IOJIsIpHAaA u KOBAJICHTHAs HECIIO J'IﬂpHaH). CreneHb OKHUCJICHUA. OKHCIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIC PCaKIWH. HpOHCCCBI OKHCIICHHSI MW BOCCTaHOBJIeHUS. OKHUCIMTENH U
BOCCTAHOBHUTCIIN.

XUMHYECKUM SKCIICPUMCHT: H3YUYCHHC 06pasu013 BCIICCTB MCTAJl JOB MW HCEMCTAJLIOB,
B3aMMOJICHCTBUE I'MApOKCHUJa IHMHKA C paCTBOpaMM KHCJIOT H Iuenoqeﬁ; IMPOBCACHUC OIILITOB,
HWIUTIOCTPUPYIOIIUX MMPUMEPBI OKUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpeHI/IC, pe€aKuuun
Pa3JI0KCHUA, COGI[I/IHCHI/IH).



TOUKA \!PocrA

KanennapHo-remaTuyeckoe nJiaHMpPoOBaHue Mo XUuMuM 8 KJace

1 yac, 34 yaca

Ne | Pazgen. Tema ypoka Ko | Jata | Hcnons3o
JI- | mpoBe | eanue
BO | meHus
ua o0bopyoosa
co Hus
B «Touka po
cma
Tema 1. Xumusi — BaxkHast 00J1aCTh eCTECTBO3HAHUS
U NPAKTHYECKOH AesiTeIbHOCTH YesioBeKa (5 u)

1 3HAaKOMCTBO C IIPaBUIIaMH O€30IIaCHOCTH U MpHEMaMH paboTHI B 1 6.09 Iudposas

XUMU4ecKoit maboparopuu. IlpakTryeckas padora: nabopartop

. us

Ne 1. IlpaBuna pa®oTs! B 1abopaTopuy ¥ MPUEMBI OOPAIIICHHUS C RELEON

71a060paTOPHBIM 000PYAOBAHHEM
Hudposoii
JATYAK
TeMIIepaTy
pBI
CrouproBk
a Ceeua.

2 Uucrsle BemecTBa U cMecr. CriocoOBI pasaeneHus 1 13.09 | Ludposas
cmeceil. [IpakTuyeckas padoraNe 2. Paznenenue cmeceii (Ha nabopaTop
MIpUMepe OYUCTKU TIOBAPESHHOU COJIN) us

RELEON

3 MaccoBas 1011 XMMUYECKOI0 JJIEMEHTA B COEINHEHUN 1 20.09

4 Ousnyeckne U XHMIYECKAE SIBICHUS 1 27.09

5 Xumudeckas peakuus. [IpuzHaku 4.10
U YCIIOBUS IIPOTEKAHUS XUMIUECKUX PEaKIINi

6 XUMUYeCKHe YpaBHEHHUS 1 1110

7 THITBI XUMUYECKUX peakinid. Peakuus coeiMHEHUS 1 18.10

8 Peaknus paznoxeHus 1 2510

9 Peakuus 3amernenus 1

10 Peakuus oOmena 1

11 | 3axoH coxpaneHust Macchl BemecTs. M. B. JIoMoHOCOB — yu&HBIi 1 BECHI
SHIUKJIOIEIVCT. TEXHOXHUM

HYECKHE
17001
AIIEKTPOHH
BIC; CBEYA,
Konba
IJIOCKOZI0

gHas 250




MJI; JTIOXXKa

TUTS
COKUTAHUS
BELIECTB
12 | KonrponbHas pabora Ne 1
Tema 3. Bo3ayx. Kuciopon.
13 | Boszagyx — cmech ra3oB. CoctaB Bo3ayxa Kucinopom — anemeHT u
pocToe BemecTBo. O30H — aJJIOTPONHAsE MOTUPHUKAIHS KUCIOPOaa
14 | HaxoxxaeHue KUCIOPOa B IPUPOAE, GU3NUECKUE U XUMUUECKHE
CBOICTBa (peakLuu OKUCIEeHHUs, ropeHue. [TonsTue 06 okcuaax
15 | CnocoOsl momyueHus KHCIOPOAA B JIAOOPATOPUH U IIPOMBIIIICHHOCTH.
[Ipumenenue kucnopona. [Ipakrnyeckas pabora
16 | Ne 3. [Tonmyyenue u cobupaHue KUCIOPOia, H3yUEHUE er0 CBOMCTB.
17 | TennoBoii 3pPeKkT XMMHUUECKON peakuu, MOHIATHE O
TCPMOXUMHNYCCKOM YPaBHCHUH, K30 U SHAOTCPMUUCCKUX PCAKIHAX
Tema 4. Bonopoa. CoctaB KHCJIOT H coJeii (5 1)
18 Bomopom — 3neMeHT U IpocToe BEIIeCTBO
19 Haxoxnenue B mpupoze, Gpusnyeckre 1 XMMUYEeCKHe CBOHCTBA (Ha
MpUMEpE B3aMMOJICHCTBYS ¢ HEMETaJlIa MU M OKCHJIAMH METaJIJIOB
20 | [IpumeneHue, criocoObl MOTYYCHHS BOAOPO/IA.
[IpakTrueckas padora Ne 4. [TomyueHne u cobupanue BOIOpoa,
HU3y4YeHHE €T0 CBOMCTB
Tema 6. Bona. PactBopbl. [lonsitie 06 ocHoBaHusIX (5 4)
21 ®dusnueckre CBOMCTBA BOJbI. AHAIIN3 U CHHTE3 — METOJbI H3yUCHUS
COCTaBa BOJIBI.
22 XWMUYeCKre CBONCTBA BOJBI (PEAKITH ¢ METAJIIAMH, OKCHIAMHU
METaJUIOB ¥ HEMETAIJIOB
23 | CoctaB ocHoBaHMi. [ToHATHE 00 MHAMKATOpPAX Hudporas
nabopaTop
us
RELEON
Hudporoii
pH.
IITATHB C
32)KHMOM;
SITh
XUMAYECK
170:4
CTaKaHOB
(25 m);
TIPOMBIBAIT
Ka
24 | Bopa kak pactBoputelnb. PactBopbl. PacTBOpUMOCTh BEILIECTB B BOJE. npudop
[pakTuueckas pabora: Juist
Ne 5. T L . . OITBITOB C
o
o 5. IIpuroToBieHre pacTBOPOB C ONPeAeEHHON MacCcOBOM aoei SmeKTpre

pacTBOPEHHOTO BEIIECTBA.

CKUM




TOKOM;
UCTOYHUK
MOCTOSTHHO
rO TOKa:
IPOOUPKU
— 2 .
IIPOHYMeEp
OBaHHBIE;
JY4HHKA;
CIIMPTOBKA

pOOKU —

2 T,
MMUHLET

25

Oxkcupl: cocTaB, kinaccudukanus (OCHOBHBIE, KUCIOTHEIE,
amdoTepHbIe, Hecoieo0pa3yrolue ), HOMEHKIAaTypa (MeXIyHapoaHas U
TpUBHAJIbHAS).

[TonmyueHne 1 XUMUYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX H
aM(pOTEPHBIX OKCHJIOB.

26

OcHoBaHuS: cocTaB, KIaccU(pUKanus, HOMEHKIATypa (MEKIyHapOaHAs
U TPUBHAIBHAS), PU3NUECKHUE U XUMHUECKIE CBOMCTBA, CIIOCOOBI
MTOTY4CHHUS

Hudposas
nabopaTop
us

RELEON

Hudposoii
pH.
IITATHB C
32)KHMOM;
TSITh
XUMHIECK
ux
CTaKaHOB
(25 mum);
TIPOMBIBAJT
Ka

27

Kucnotsr: cocras, knaccudukariysi, HOMEHKIATypa, GU3NIECKUE U
XMMHIY€ CKHE CBOMCTBA, CIIOCOOBI MTOTYICHUS.

Psy akTuBHOCTH METaIJIOB

28

Comu (cpeHue): HOMEHKIIATypa, CIIOCOObI MTOTYIeHUS,
B3aUMOJICUCTBHUE CONEH ¢ METAIJIAMH, KUCJIOTAMH, LIEJI0YaMHU U
COISIMU

29

[IpakTHueckas paboTta:

Ne 6. Pemmenne skciepuMeHTaNBHBIX 33124 110 TeMe «OCHOBHBIE
KJIACChl HEOPTaHMYECKMX COSAMHECHUH

Hudporas
nabopaTop

us

RELEON

udporoit
pH.
IITATHB C
32)KHMOM;
TSITh
XUMAYECK
1704
CTaKaHOB
(25 m);




IIPOMBIBAJI
Ka.

Tema 8. [lepnoanyecknii 3aK0H U MePHOTNYECKAS] CHCTEMA XUMHYe
ckux diemenToB J. M. MenaeneeBa. Ctpoenue atoma (7 1)

30

OnexTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JI0UEK ATOMOB MepBbIX 20
XMMHUYECKHUX DIIEMEHTOB Nepuoanueckoi cucremsl 1. . Menaeneesa

Tema 9. Xumnueckasi CBf3b.

31

Honnas xumuueckas CBs3b

Hudposas
nabopaTop
us

RELEON
Hudposoii

JaTINK
TeMIiepaTy
pbI
IIATUHOB
BIM;
JaTInK
TeMIieparty
pbl
TepMorap
HBIN

32

KoBanentHo-nonsipHas cBs3b

Hudposas
nabopaTop
usi

RELEON

Hudposoii
JTATYHK
TEeMIIepaTy
pBI
IJIATHHOB
BIH;
JATYHK
TEeMIIepaTy
pBI
TepMornap
HBIN

33

CreneHb OKUCIEHUS

34

OxkucnurenpHOBOccTaHoBHTENRHBIE peakiiny (OBP). Tpomeccst
OKHCIIEHVSI K BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBHUTEITH.
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